Serological methods for the detection of antibody in the sera of tuberculous patients have been often tested, but the result has only ascertained that the complement fixation test has a supplementary dia gnostic value. In 1948, Middlebrook and Dubos1) proved a hemag glutination in tuberculous sera, using sheep erythrocytes sensitized with polysaccharide fraction of human tubercle bacilli (H37Rv). Subsequently, Smith and Scott,2) who pursued the work of Middlebrook and Dubos, found that the sheep erythrocytes sensitized with old tuberculin by the method of Middlebrook also showed a specific hemagglutination reaction with the sera of tuberculous patients. Later, this fact was further tested repeatedly by many authors, such as Fisher and Keogh,3) Rothbard et al,4) Gernes-Rieak and Tacouet,5) Sohier,6) Thalheimer and Roive,7) Boyden,8) Kirby et al.,9) Scott and Smith,10) and also in Japan, by Yaoi et al11)12)13)14) Haneda et a1.,15) Yoshida and Takayama,16) and Koji.17) Some of them further discussed the correlation of this reaction between several clinical symptoms.
Nezu and Akiba,18) on the other hand, suggested a satisfactory result of the specific hemolytic reaction, which is introduced by adding of the complement to the mixture of immune serum which was elicited by injection of pertussis bacilli and of erythrocytes sensitized with the components of pertussis bacilli. In this labortory, Kinoshita et al.19 ) demonstrated a similar specific hemolytic reaction of bovine erythrocytes sensitized with components of typhoid bacilli by adding the antityphoid immun serum with complement. Under the guidance of Prof. Kuroya and Prof. Nakamura, we sensitized bovine erythrocytes with DorsetTuberculin and tested upon the sera of tuberculous patients in the same manner. Healthy guinea-big serum was used as the complement. Some 300 A. Takazawa, K. Kimura and K. Omachi conditions to perform the reaction were examined at first and then the procedure was applied to 100 tuberculous patients and 90 non-tuberculous, practically healthy adults. Further the specificity of this reaction and its relation with clinical symptoms were discussed. Meanwhile, in a literature obtained recently, we found that Fisher and Keogh3) and Middlebrook20) also conducted this hemolytic reaction by adding complement 'to their reaction system. However, no comparable study with clinical findings were performed. In these respects, it will be noteworthy to present the results obtained in this paper.
EXPERIMENTAL

Material and Method
Bovine erythrocytes were used cor the test. Namely the defibrinated blood was washed repeatedly with physiologic saline and after the centri fugation at 2,000 r.p.m. for 3 minutes, original stock,cells were prepared.
The sensitized erythrocytes suspension was prepared in the following manner. Dorset-Tuberculin given from Research Institute for Tuber culosis and Leprosy, Tohoku University, was diluted to 1:10 with physio logical saline and adjusted to pH 7.0. It was added with 1/10 volume of 10 per cent blood suspension, mixed sufficiently and incubated at 37°C for 2 hours with occasional shaking. After the centrifugation, the supernatant was discarded and further sensitized cells were washed 3 times with physiological saline in order to remove the excess of tuberculin. The lengths of time and the density of tuberculin required to sensitize the erythrocytes were tested experimentally and shown in Table I and II. According to the results shown in the Table we decided to sensitize the cells for 2 hours with 1/10 diluted tuberculin.
The sera of patients were inactivated by heating at 56°C, for 30 min., mixed thoroughly with the same volume of original stock bovine cells and allowed to stand for l hour at 0°C to absorb the normal hemolysin. 'The serums drawn 'from '5-6 guinea pigs were mixed to maintain the constant titer and the normal hemolysin was removed in a similar way as described above. Finally it was diluted to 1:10 with physiological saline and used as complement. The serum of patients was diluted in two fold serially starting from the dilution 1:3 and used in amount of 0.5 cc. as shown in Table III . To the diluted sera were added 0.5 cc. of sensitized cells and 0.25 cc. of complement and mixed sufficiently and the mixture was kept at 37°C. After 2 hours, the definite titration of the serum was read by the degrees of hemolysis. The final dilution re- quired to cause a complete hemolysis was designated as a serum titer. We found as described later, that, the rejection limit of serum dilution of healthy subjects having negative tuberculin test is 1:2.054. Therefore, we determined the test as positive when the hemolytic reactions occurred in lower than 1:3 dilution, and as negative even if it was positive in higher than 1:2 dilution.
As the control 9 sets of test shown in Table  III were conducted and the ordinary test was read under the e condition that these control tests were carried out satisfactorily.
Results
The reaction was applied to 100 cases of tuberculous patients and 90 cases of control including non-tuberculous patients and healthy adults. The results were summarized in Fig. 1 . The significant differences were The relation with the stages of disease (based on Turban-Gerhardt's classifi cation). The differences of titer persued according to the stages of disease were scarcely recognized, except that a somewhat higher positive rate was found in 3rd stage as shown in Table V and a high titer such as 1:48 was observed in many cases of 2nd and 3rd stage. The relation with the forms of disease. M cases of pulmonary tuber culosis were classificated into. 3 forms; i.e., exsudative, productive and; mixed form.
The mixed form showed the highest positive rate of 97.6 per cent, the productive form showed a slightly lower and the exsudative form. the lowest.
In the mixed form, several cases showed a high titer from 1:48 to 1:96, while in the productive form almost all sera of patients showed a low titer from 1:12 to 1:48.. Namely it was, found that the mixed form showed a higher hemolytic titer than the productive form.
The relation with tuberculin test. As shown in Table  ‡Z On the other hand, the test was employed to 22 cases of nontuber culous patients. 18 cases of them including 3 cases of syphilis showed negative reaction (&l:.& per cent). The remaining 4 cases gave a positive reaction, which are containing 2 cases of diabetes mellitus, 1 case of rheumatism and 1 case of nephritis. 17, of 21 cases, who were practically healthy with a tuberculous anamnesis, showed a negative reaction as in dicated in Fig. 2 . Among these 21 cases, 6 had no particular change in the chest on the X-ray examination, 12 had the cirrhotic change (4 who showed the positive reaction were included in this group), and 2 had the pleural adhesion or pleural induration. the tuberculous anamnesis, 43 cases showed negative reaction and 7 cases showed positive reaction, and 5 of latter 7 cases were considered in X ray photograph that they had the tuberculous anamnesis unconsciously in past, and all of these 7 cases showed the low titer of less than 1:24. Among 18 cases having negative tuberculin test , 94.4 per cent showed the negative reaction, and the only one case who showed the positive reaction possessed the titer of 1:3 only. It was considered to be interesting , that the latter case who showed the positive reaction had the positive tuberculin reaction once after the B. C. G. inoculation and then returned to negative again . DISCUSSION 1) The hemolytic reaction described here is ultimately a kind of the complement fixation test. The complement fixation test was the only one which hitherto used to prove the antibody in the sera of tuber culous patients, and also this test will be employed similarly to prove the specific antibody. However, this hemolytic test seems to have the significant differences in the theoretical meaning and seems to be more convenient for its easy procedure and for its specifity for active tuber culosis. Previously, Kimura21) reported that a high positive rate , and a high hemolytic titer were shown in 3rd stage of tuberculosis , utilizing the complement fixation test. The similar results were also found in this test. Kusunoki22) and Kimura21) showed that the complement fixation test advanced in parallel with blood sedimentation rate, although the same fact -was not proved in this hemolytic reaction.
2) This test seems to be more insensitive than the tuberculin reaction in a simple comparison. But, in diagnostic meaning, a low positive rate and a low hemolytic titer were found in the cases who were working in their own job, even if they had the tuberculous anamnesis in their past days. Contrary to this, in the cases who had active tuberculosis, a high positive rate and a high hemolytic titer were found. Therefore, we con sider that the reaction would be useful for diagnosis of active tuberculosis.
3) When this hemolytic test is compared with Middlebrook's hemag glutination test, the former seems to have more advantages. Concerning the positive and negative percentage of tuberculous and nontuberculous adults, there might be no recognizable differences, but in the former reaction the results will be decided more easily and decidedly in a shorter time, and in a more precise manner. Further, when compared these 2 tests in its 'specificity, hemolytic reaction seems to be more specific. That is concerning with the titer of leprosy serum tested with tuberculin sensitized cells. In the hemagglutination test, Levine23) proved, that 90 per cent was positive among 80 cases of tubercular leprosy and that the serum titer was as high as 1 : 8 to 1 : 2048, whereas 44 per cent of 24 cases of nervous leprosy were positive showing the titer of 1:8 to 1: 128. It must be emphasized, that the hemagglutination titer and the positive rate obtained in these cases are higher than that of tuberculosis. Mayama and Fukuda" 4) also showed the approximately the same results in the hemagglutination test using chicken red cells. However, Aono25) who employed the similar hemolytic method in this laboratory described that in 25 cases of lepromatous type only 32 per cent showed positive result, among which the highest titer was 1:100, while in 11 cases of neuromacular type only one case gave positive reaction showing the hemolytic titer of 1:100. Namely the hemolytic titer and the positive rate in leprosy cases were both lower than those obtained in tuberculous patients, contrary to the hemagglutination test. seems that bovine erythrocytes are suitable for hemolytic reaction,, whereas chicken red cells are better in the hemagglutination test.
5) It will be anticipated that an antigen contained in tuberculin, a component of body substance of tubercle bacilli, may produce an, antibody in tuberculous patients, and by the hemolytic test using red blood cells sensitized with tuberculin,. it may be possible to detect the distribution of antibody not only in tuberculous patients but also, in ap parently non-tuberculous " peoples. These examinations were per, sued, and when the population number was, taken on ordinate. and the serum dilution expressed in logarithmic number on abscissa, Gauss' normal distribution curve was obtained. The statistical analysis indicated the population mean of 1.06, and rejection limits of 2.054, (with 5 per cent of level of significance). According to the results, hemolytic titer above 3 was decided as positive as, mentioned above. SUMMARY 1.The hemolytic reaction, using bovine erythrocytes sensitized with Dorset tuberculin, was examined in the sera of tuberculous and non, tuberculous peoples and the ordinary procedure was established.
2. Among the tested, 87 of 100 cases of tuberculous patients showed the positive results, while 13 of 90 cases of nontuberculous adults also gave a positive reaction. Among 90, non-tuberculous controls, 4 of 22 cases having no history of tuberculous,, 4 of 21 cases showing the positive tuberculin test and having tuberculous anamnesis in their past,, 7 of 50 cases, having the positive tuberculin test without tuberculous anamnesis an d 1 in 19 cases having negative tuberculin test showed a positive re action. The hemolytic titers of such a non-tuberculous, adults, were much lower when compared with those of tuberculous , patients, 3. The relations between the degree of the hemolytic reaction and clinical symptoms, namely the stage of disease, the form of disease, the tuberculin, reaction, the blood sedimentation rate and. the number of tubercle bacilli in sputum, were discussed -on 100 cases of tuberculous patients.
4. The hemolytic reaction is a specific one for tuberculosis, and seems to be so useful as a supplementary diagnostic method of active tuberculosis.
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